The effects of violation of the assumption of homogeneity of regression on the Type I error rate and on the power of analysis of covariance (ANCOVA) were Investigated. The data situations included in the study involved two groups with one covariate and one criterion, with varying equal and unequal group sizes, and varying degrees of violation of the assumption of homogeneity of regression. Results indicate that ANCOVA appeared robust to the violation of the assumption of homogeneity of regression when group sizes were equal; the technique appeared not to be robust for unequal group sizes. For equal grout sizes and all slope combinations, the empirical alpha levels were near the corresponding nominal alpha levels. For unequal group sizes and unequal r9gression slopes, however, large discrepancies were ot;erved between the empirical alpha levels and the corresponding nominal alpha levels. Results also indicated that the power of ANCOVA was not severely altered by heterogeneous regression slopes as long as the group sizes were equal. (Author)
SUMMARY
Title:
AN EMPIRICAL INVESTIGATION OF THE EFFECTS OF HETEROGENEOUS REGRESSION SLOPES IN ANALYSIS OF COVARIANCE
The effects of violation of the assumption of homogeneity of regression on the Type I error Tate and on the power of analysis of covariance (ANCOVA) were investigated.
The data situations included in the study involved two groups with one covariate and one criterion, with varying equal and unequal group sizes, and varying degrees of violation of the assumption of homogeneity of regression. , Results indicated that ANCOVA appeared robust to the violation of the assumption of homogeneity of regression when group sizes were equal; the technique appeared nut to be robust for unequal group sizes.
For equal group sizes and all slope combinations, the empirical alpha levels were near the corresponding nominal alpha levels.
For unequal group sizes and unequal regression slopes, however, large discrepancies were observed between the empirical alpha levels and the corresponding nominal alpha levels. Glass et al. (1972) , the effects of a random covariate have yet to be investigated.
The purpose of the present study was to in tigate the effects of violation of the assumption of homogeneity of regression upon the Type I error rate and the power of ANCOVA. The data situations included a random covariate with both equal and unequal group sizes.
Z. MPthod
Data Situations Examined
This study simulated a two group experimental situation with one criterion and one covariate. The group sizes used were 10,10; 20,20; 30,30; 10,20; 1-0,30; 20,30; 20,10; 30,10; and 30,20 . Table 1 
Goodness-of-fit Procedure
In order to investigate.the goodness-of-fit of ANCOVA to the corresponding theoretical F distribution under violation of the assumption of homogeneity of regression, samples were generated from populations which had equal means anC unequal regression slopes. ANCOVA was applied to the data, obtaining the sample F ratio. The above process was repeated 3,000 times for each data situation, thus generating an empirical sampling distribution for each data situation.
The goodness -of --fit of each empirical sampling distribution to the theoretical was tested using the Kolmogorov-Smirnov one-sample goodness -of -fit test. In addition to examining the goodness-of-fit under violation of the assumption of homogeneity of regression, the goodness-of-fit was also investigated for five sets of equal regression slopes in order to provide a check on the dhtire simulation procedure.
The goodness-of-fit phase of this study also made it possible to investigate the effects of the various data situations on Type I error rates. An actual significance level for each of four nominal significance levels was estimated by determining the proportion of times the test statistic exceeded the critical value. These values were computed for all the data situations examined in the goodness-of-fit phase of this study.
Power Procedure
The power of ANCOVA under violation of the assumption of homogeneity of regression was studied by first generating samples from populations which had unequal means and unequal regression slopes and 'then applying the parametric analysis of covariance technique to the data, thus obtaining the sample F ratio. The obtained F ratio was compared to a tabled F value for the specified a levels. The above process was repeated 3,000 times for each data situation so that relatively stable estimates could be calculated. The proportion of times the ANCOVA technique yielded a rejecticô f the null hypothesis of no criterion mean difference was computed for each of the specified a levels. This proportion yielded an empirical estimate of the power of parametric analysis of covariance under each specified assumption violation.
In addition to examining the power under the violation of the assumption of homogeneity of regression, powers were also computed for five sets of-equal regression slopes in order to provide a check on the entire simulation procedure.
3. Re:.;ults Table 2 presents the results of the goodness-of-fit tests for all group sizes and all sets of regression slopes.
The symbol A stands for the acceptance of the goodness-of-fit test. and for a given set of slope combinations, power levels increased as group sizes increased. Similar comparisons for other portions of Table 4 reveal that there is little or no loss of power when-the assumption of homogeneity of regression has beers violated.
So, both the Type Y error rate and the power do not seem to be severely altered by heterogeneous regression slopes as long as the group sizes are equal.
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10,10 A indicates the goodness-of-fit hypothesis was accepted; R indicates it was rejected.' All tests were Kolmogorov-Smirnov One-Sample Tests run at a =.05 using n = 3,000 and the 100 percentiles of each distribution as categories. 
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